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AME>JDMENTS TO THE CLAIMS 

1. (Original) A composite material comprising; 
a layer containing copper; and 

an electrodeposited CoWP film on the copper layer, wherein the CoWP film contains 
fiom 1 1 atom percent to 25 atom percent phosphorus and has a thickness from 5 mn to 200 nm. 

2. (Original) The composite material of claim 1 wherein the CoWP fihn contains from 3 
atom percent to 10 atom percent tungsten as measured by Rutherford backscattering 
spectroscopy. 

3. (Original) The composite material of claim 1 wherein the CoWP fihn consists 
essentiaUy of Co.WyP« >vherein 0.68 < x < 0.88; 0.01 < y < 0.10; and z = (1- (x + y)) as 
measured by Rutherford backscatterijig spectroscopy. 

4. (Original) The composite material of daim 3 wherein 0.77 < x < 0.83 and 
0.03 <y <0.07. 

5. (Original) The composite material of claim 1 wherein the copper layer is disposed 
between the CoWP fihn and a metallayer. 

6. (Origmal) The composite material of claun 5 wherein the copper layer and the metal 
layer is disposed within a trench or via of a dielectric material. 

7. (Original) The composite material of claim 6 fijrfher comprising a metal c^ layer on 
the CoWP mm, wherein the CoWP fihn and the metal cap layer are disposed within the trench or 
the via of the dielectric material. 

8. (Original) The composite material of claim 1 wherein the CoWP fihn has a thickness 
fiom 5 nm to 50 nm. 
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9. (Original) The composite material of claim 1 wherein the CoWP film has a thickness 
irom lOnmto 30 om. 

10. (Origmal) The composite material of claim 1 v^erein the atom percent phosphorous 
is measured by Rutherford backscattering spectroscopy. 

11. (Withdrawn) A method ofmaking an mterconnect structure comprising: 
providing a ti«nch or via within a dielectric material, and a conducting metal contaiiung 

copper within the trench or the via; and 

forming a CoWP fihn by electrodeposition on the coppa- layer, whorein the CoWP fihn 
contains 10 atom percent to 25 atom percent phostphonis and has a thickness from 5 ran to 200 
tmi. 

12. (Withdrawn) The method of claim 1 1 wherem the CoWP fihn contains from 3 atom 
percent to 10 atom percent tungsten as measured by Rutherford backscattering spectroscopy. 

13. (Withdrawn) The method of claim 1 1 wherein the CoWP fihn consists essentially of 
Cox Wy Pj, wherein 0.68 < x < 0.88; 0.01 < y< 0.10; and z = (1- (x + y)) as measured by 
Rutherford backscattering spectroscopy. 

14. (Withdrawn) The method of claim 13 wherein 0.77 < x <0.83 and 0.03 < y < 0.07. 

15. (Withdrawn) The method of claim 1 1 further comprising depositing a metal layer 
along the sidewaUs of the trench or via, wherein the copper layer is disposed between the CoWP 
fihn and the metal layer. 

16. (Withdrawn) The method of claim 1 1 fiirther comprising removing a portion of Ae 
copper conducttog metal to form a recessed structure prior to forming the CoWP film. 
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17. (Withdrawn) The method of claim 16 further comprising foiming a metal cap layer 
on the Co WP film. 

18. (Withdravra.) The method of claim 1 1 wherein the CoWP fihn has a thickness from 
5nmto50mn. 

19. (Withdrawn) The method of claim 1 1 wherein forming the CoWP film comprises 
providing the electroplating bath solution at a pH from 7 to 10. 

20. (Withdrawn) The method of claim 19 wherein foiming the CoWP fihn comprises 
a^jplying a current density of 3 mA/cm to 20 mA/om . 

21. (Withdrawn) The method of claim U wherein the atom percent phosphorous is 
measured by Rutherford baokscattering spectroscopy. 

22. (Original) An interconnect structure comprising: 
a dielectric layer in contact with a metal layer; 

an electrodeposited CoWP fihn on the metal layer, vrtierein the CoWP fihn contains 1 1 
atom percent to 25 atom percent phosphorus and has a thickness &om 5 nm to 200 nm; and 
a conducting layer containing copper on the CoWP film. 

23. (Original) The interconnect structuie of claun 22 whereui the CoWP fihn contains 
from 3 atom percent to 10 atom percent tungsten as measuied by Ruttierfbrd backscattermg 
spectroscopy. 

24. (Origmal) The interconnect structure of claim 22 wherein the CoWP film consists 
essentially of CoxWyP^, wherein 0.68 < x < 0.88; 0.01 < y < 0.10; and z - (1- (x + y)) as 
measured by Rutherford backscattering spectroscopy. 
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25. (Original) The intercoimect structure of claim 24 wherein 0.77 < x < 0.83 and 
0.03 <y< 0.07. 

26. (Original) The inteKionnect structure of claim 22 further comprising a capping 
material on the copper conducting layer, wherein the capping material consists essentially of 
COxWyPx, and 0.68 < x < 0.88; 0,01 < y < O.IO and z = (1- (x + y)) as measured by Rutherford 
backscattering spectroscopy. 

27. (Original) The interconnect structure of claim 26 wherein the capping material has a 
thickness from 5 mn to 50 nm. 

28. (Original) The interconnect structure of claim 22 wherein the copper conducting 
layer is recessed within the dielectric layer. 

29. (Withdrawn) A method of making an inteiconneot structure comprising: 
providing a trench or via in a dielectric layer, wherein the trench or the via has sidewaU 

surfaces in contact with a metal layer, 

forming a CoWP fihn by electrodeposition on the metal layer, wherein the CoWP film 
contains 10 atom p»cent to 25 atom percent phosphorus and has a thickness 6om 5 nm to 200 
nm; and 

. forming a copper layer on the CoWP film. 

30 . (Withdrawn) The roetiiod of claim 29 wherein forming the CoWP films comprises 
maintaining the electroplating both solution at a pH from 7 to 10. 

31 . (Withdrawn) The method of claim 30 wherein forming the CoWP fikns comprises 
applying a current density of 3 mA/cm^ to 20 mA/<a»^. 

32. (Presently Amended) An intercoimect structure comprising; 
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a trench or a via disposed within a dielectric material, wherein the trench or via is filled 
with a metal layer disposed along the sidewalls of the trench or the via, and a conducting layer 
containing copper; and 

an amorphous electodeposited CoWP film on the copper layer, wherein the CoWP fihn 
contains 1 1 atom percent to 25 atom percent phosphorus and has a thickness from 5 nm to 200 
nm. 

33. (Original) The interconnect structure ofclaim 32 wherein the CoWP film contains 
from 3 atom percent to 10 atom percent tungsten as measured by Rutherford backscattering 
spectroscopy. 

34. (Original) The interconnect structure of claim 32 viierein the CoWP fihn consists 
essentially of CoxWyP^ wherein 0.68 < x < 0.88; 0.01 < y < 0.10; and z+ (1- (x + y)) as 
measured by Ratherford backscattering spectroscopy. 

35. (Original) The interconnect structure of claim 34 wherein 0.77 < x < 0.83 and 
0.03 <y< 0.07. 

36. (Original) The interconnect structure of claim 32 further comprising a CoWP barrier 
layer disposed between the copper layer and the metal layer, vrfierein the CoWP hairier layer 
consists essentially of Co^WyPz, and 0.68 < x < 0.88; 0.01 < y< 0.10; 

and z = (I- (x + y)) as measured by Rutherford backscattering spectroscopy. 

37. (Original) The interconnect structure of claim 32 further comprising a metal cap 
layer on the CoWP fihn. 

38. (Original) The interconnect structure of claim 32 wherein the CoWP fihn has a 
thickness from S nm to 50 nro. 
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39. (Original) The interconnect structure of claim 32 herein the atom percent 
phosphorous is measured by Rutherford backscattering spectroscopy. . 

40. (New) Tie composite material of claim 1, wherein the CoWP fihn contains from 
13^ atom percent phosphorus to 25 atom percent phosphorus. 

41. (New) The composite material ofclaiml, wherein the CoWP fUm contains from 
16.5 atom percent phosphorus to 25 atom percent phosphorus. 

42. (New) The interconnect sinictuieofclaim 22, wherdn the CoWP fUmcontams from 
13.2 atom percent phosphorus to 25 atom percent phosphorus. 

43. (New) The interconnect structure ofclaim 22, wherein the CoWP film contains from 
16.5 atom percent phosphorus to 25 atom percent phosphorus. 

44. (New) The Interconnect structure ofclaim 32, wherein tiie CoWP fihn contains from 
13.2 atom percent phosphorus to 25 atom percent phosphorus. 

45. (New) The interconnect structure of claim 32, wherein the CoWP film contains from 
16.5 atom percent phosphorus to 25 atom percent phosphorus. 

46. (New) An interconnect structure comprising: 

a trench or a via disposed within a dielectric material, wherein the trench or via is filled 
with a metal layer disposed along the sidewalls of the trench or die via, and a conducting layer 
containinig c(^per; 

an electodeposited CoWP fihn on the copper layer, wherem the CoWP fihn contains 1 1 
atom percent to 25 atom percent phosphorus and has a thickness from 5 nm to 200 nm; and 

a CoWP barrier layer disposed between the copper layer and the metal layer, wherein the 
CoWP barrier layer consists essentially of Co^W^z, and 0.77 < x < 0.83; 0.03 < y< 0.07; 
and z =■ (1 - (x + y)) as measured by Rutherford backscattering spectroscopy. 
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47. (New) The interconnect structure of claim 46, wherein the CoWP film contains ftom 
13^ atom pwcent phosphorus to 25 atom percent phosphorus. 

48. (New) The interconnect structure of claim 46, wherein the CoWP film contains from 
16.5 atom pCTcent phosphorus to 25 atom percent phosphorus. 

49. (New) A composite material comprising: 

a layer containing copper, wherein the copper layer is disposed between a CoWP fihn 
and a metal layer, the CoWP film containing ftom 1 1 atom percent to 25 atom percent 
phosphorus and has a thickness from. 5 nm to 200 ran, and the copper layer and the metal layer is 
^sposed witiiin a trench or via of a dielectric material; and. 

a metal cap layer on the CoWP film, wherein the CoWP fihn and the metal cap layer are 
disposed within the trench or the via of the dielectric material. 

50. (New) The composite material ofclahn 49, wherein the CoWP film COTtainsfirom 
13 .2 atom percent phosphorus to 25 atom percent phosphorus. 

51. (New) The composite material of claim 49, whetein the CoWP fihn contains fi:om 
16.5 atom percent phosphorus to 25 atom percent phosphorus. 
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